One of the primary goals of eutrophication management of freshwater systems is to 8 lower the risk of cyanobacterial blooms. This is typically accomplished at the watershed scale by 9 placing controls on phosphorus (P) discharge from point sources. However, several researchers 10 have questioned the predominance of the P management paradigm, arguing that dual nitrogen 11 (N) and P controls would be more effective at preventing cyanobacteria blooms than P controls 12 alone. This hypothesis is predicated in part on the hypothesis that if cyanobacteria are starved of 13 N, which is an essential nutrient, cyanobacteria N 2 fixation rates will not be high enough to 14 maintain growth rates and biomass yields at or near previous levels. However, several single fertilization of Lake 227. Collectively, these bench top and pilot scale studies suggest that N 21 control programs will not have a major impact on the magnitude of freshwater cyanobacteria 22 blooms, although cyanobacteria species composition and toxin production might be affected. questioned the predominance of the P management paradigm, arguing that dual nitrogen (N) and 34 P controls (i.e., supplementing P controls with N controls) would be more effective at preventing While external and internal P loads are not supplemented by biological inputs of P from a gas 40 phase, N inputs are supplemented by N 2 fixation if supplies of ammonia and nitrate limit growth.
cyanobacterial blooms, at least in the short term (Schindler et al. 2016) , and several authors have 33 questioned the predominance of the P management paradigm, arguing that dual nitrogen (N) and 34 P controls (i.e., supplementing P controls with N controls) would be more effective at preventing While external and internal P loads are not supplemented by biological inputs of P from a gas 40 phase, N inputs are supplemented by N 2 fixation if supplies of ammonia and nitrate limit growth.
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The idea that adding N to existing P control programs will mitigate the severity of blooms is Table   99 1). The shift to less protein when the only N source was N 2 was also observed in Anabaena 100 variabilis (Sanz et al. 1995) and Nostoc muscorum (Bagchi et al. 1985) . This strategy could 101 conserve N and provide energy for dark N 2 fixation when photosynthesis-generated ATP is 102 unavailable. Dark fixation appears common in cyanobacteria (Fay 1976 and 1992 
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There were no significant trends in the annual average chlorophyll a or phytoplankton biomass 
